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REMARKS 

This aroendment is respoushre to the Office Action dated October 27, 2003. Applicant has 
amended claims 36, 50, 52 and 54. Claims 36-55 are still pending. Applicant respectfiilly submits 
that the current axncndmenls raise no new issues with respect to the patentability of AppUcant's 
daims and would re<^iire no additional search by the Examiner. Axu^ordingly, entry of the 
amendments is courteously solicited. 

In the Office Action, the Examiner rejected claims 36-42, 45-47, 50-52 and 54-55 under 
35 U.S.C. 102(b) as being anticipated by Sugimoto (JP 01-023440) (hereafter Su^oto). In 
addition, the Examiner rejected daims 36-*3, 44-52 and 54-55 under 35 U.S.C. 103(a) as being 
unpatentable over Su^oto in view of Kashiwagi et al (EP 0418897) (hereafter Kashiwagt) and 
Folger et al. (US 3,565,978) (hereafter Folger); and rejected daims 36-55 under 35 U.S.C. 103(a) 
as being unpatentable over Sugimoto in view of Kashiwagi and Folger comWned with Daecher et 
aJ. (US 6,183,839) (hereafter Daecher). 

In rejecting Applicant's claims, the Examiner once again stated that Sugimoto deswibes a 
master having a 1. 1 micron groove and a 1.6 micron pitdi. The Examiner then stated that a 1.6 
micron pitch divided by a 1 . 1 micron groove is 1 .45, i.e., less than 2 and less than 1 .6. 

In AppKcant*s most recent response, Applicant identified a mistake in the Examiner* s 
analysis. In particular, Applicant pointed out that Applicant's ctons do not recite creation of a 
desired replica pattern definmg a track pitch less than 2 multiplied by the groove width. Instead, 
Applicant's daims redte creation of a desired replica pattern defining a track pitch less than 2 
multiplied by a laser spot size. Groove width is entirely different from laser spot size. 

In the current Office Action, the Examiner responded to Applicant's arguments by stating 
the following: 

The applicant is quite correct that the width of the groove and the spot size of the laser are 
not the same, but these are related. The arguments of th e applicant &il to account for the 
use of defocusing of the laser beam in the reference (see page 4 of the translation 
describing the process conditions according to the invention). Among these is that only a 
single pass of the laser is dJsdosed, the 0.57 value for k assumed by the applicant does not 
apply between optical systems merdy due to the use of sunilar lasers, the high laser power 
used (5.7 mW vs 3.0 mW), the use of de&cusing and the sensitivity of the photoresist. 
The formula appearing on page I of the instant specifi cation and relied upon by the 
applicant relates to the difl&action limit of the focus only for a particular system. It does 
n t address defbcuscd situations such as that used in the reference. The diameter of the 
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beam will be lai^er than the groove fonoed in the resist due primarily to the sensitivity of 
the resist. The wings (edges of the (Gaus^ an) beam) will not have sufficient intensity to 
expose the resist and the width of tlie groove is likely measured at height, not the top. 
The top of the groove will be wider and the bottom narrower due to the apprwdmately 
Gaussian intensity distribution of the laser beam (for gas lasers, such as argon ion and 
HeCd operating in TEMOO mode). Therefore the laser, spot aze is at least the width of the 
groove due to the single pass and due to the sensitivity of the resist and the lower intensity 
of the laser at the edges of the beam, likely somewhat wid er. In the refisrence the groove 
is 1 . 1 microns and the pitch is 1 .6. Even assuming the best case for the applicant's argued 
position (the laser being the same width as the groove), the laser is 1.45 times the pitch of 
the tracking grooves, which meets the limitation of the claims. The problem with eh 
current claims language is tliat it fails to account for duty cycles in the pitch that are less 
than 0.5 (ie. Cases where the grooves and lands are different widths) and where the 
diraenwons of the lands and grooves are relatively large. 

The Examiner's statement that "the laser spot size is at least the width of the groove" is 
troubling to Applicant. In making this statement, the Examiner is defining laser spot size in a 
manner that is inconsistent with Applicant's spcdfication and previous remarks on the record, and 
using this contri ved definition of laser spot size to state that the laser spot aze in Sugimoto is at 
least the width of the grooves. Interestingly, the Examiner's applied definition of laser spot size 
would result in infinitely sized laser spots for a Gaussian tKstribution. 

In particular, the Examiner is arguing that groove widths are defined by the width at Vi 
height, but that the laser spot size is measured by its fiall width at any intenwty. If the definition of 
spot size advanced by the Examiner were true, then all Gaussian laser spot sizes would be infinite 
in size because the spot size of Gaussian distribution of light approaches infinity as the intensity 
approaches zero. Applicant submits that the definition of spot size advanced by the Examiner to 
support the Examiner's argument that spot sizes used in Sugimoto are as wide or wider than 
groove widths Is an unreasonable and incorrect definition of spot size. If a proper definition of 
spot size is applied, the Examiner's argument that spot sizes used in Sugimoto are as wide or 
wider than groove widths does not hold true. 

Laser spot size is well defined in Applicant's specification and previous responses, as 
referring to the spot size at a full width at half maximum intensity. In the interest of expediting 
prosecution toward issuance. Applicant has amended all independent claims to recite that the laser 
spot size is defined by a fiill width at half maximum intensity. Accordingly, all pending daims 
now recite a method comprismg laser etching a photosensitive master to form a nnaster pattern 



PAGE 8f15 * RCVD AT 12/1 9/2003 3:56:38 PM [Eastern Standanl Time] * SVR:U^TO€F)CRf -1/1 * DNIS:872931 1 * CSID:651 704 5951 * DURATION (fnm-ss):05^18 



IMATIONLEGAIAF FAIRS 651 704 5951 



12/19 '03 14:59 NO. 707 09/15 



AppUcation Number 09/730,246 

RjBpty to Office Action of October 27, 2003 

that is inverse of a desired replica pattern, the desired replica pattern defining a track pitch less 
than 2 muttipHed by a la&cr spcrt size associated with a laser used to p^orm the laser etching, 
wherein the laser spot size is defined by a full width at half maxinmm intenaty. Applicant submits 
that this limitation was inherent in ^plicant's claims prior to this amendment, and therefore raise 
no new issues. The amendment is for purposes of clarity and reasons unrelated to patentability. 

Applicant respectfully submits that none of the applied references discloses or suggests the 
techniques rcdted in Applicant's independent claims. With laser spot size defined and interpreted 
as bang the spot size at fiill width at half maximum intensity, the Examiner' s argument that the 
spot sizes used in Sugimoto are as Wg or larger than groove widths is no longer valid. 

Groove width is entirely different from laser spot size. Applicant's pending claims recite 
laser etching a photosensitive master to form a master pattern that is inverse of a desired replica 
pattern, the desired replica pattern defining a track pitch less than 2 mult^)lied by a laser spot aze 
associated with a laser used to perfonn the laser etching, wherdn the laser ^ot size is defined by 
a full width at half maximum intensity. Such a technique is not disclosed or suggested in any of 
the applied references. Accordingly, all pending claims should be allowed. 

Applicant's dependent claims should also be allowed for at least this reason. Moreover, 
Applicant points' out that the features of Applicant's dependent claims must be read in conjunction 
with the features of -^pHcant's independent claims. The Daecher reference cited by the Examiner 
in r^ecting various dependent claims that recite track pitch limitatioDS, for example, appears to 
have little or nothhig in common with the techniques redted in Applicant's independent claims, or 
the other applied references. Accordingly, the Examiner has clearly foiled to identify any 
motivation in the prior art that would have suggested use of the pitches or spiral grooves relied 
upon by the Examiner from Daecher with unrelated teaching of the other applied references. 

Applicant has also amended claims 50 and 54. As amended, daim 50 recites a method 
comprising laser etching a photosensitive master down to a substrate interfece to form a master 
pattern that is inverse of a desired replica pattern, the de^red replica pattern defining a track pitch 
less than 2 multiplied by a laser spot size associated with a laser used to perfonn the laser etching, 
wherem the laser spot size is defined by a fiill width at half maximum intensity according to an 
equation (constant) (X) / (MA), where the constant is approximately equal to 0.57, X is a 



PAGE 9115* RCVD AT 12/19/2003 3:56:38 PM [Eastern Standard Timel * SVR:USPT0-EF)(RF-1/1 * DNIS:8729311 * CSID:651 704 5951 » DURATION (m^%)\mi 



IMATIONLEGAl-AFFAIRS 651 704 5951 



12/19 '03 14:59 NO. 707 10/15 



Application Kraubcr 09/730,24^ 

Reply to Office Action of October 27. 2003 

wavelength associated with the laiier and NA is a numerical aperture used in the laser etching. 
Claim 54 rcdtes similar limitations. 

Applicant points out that in replying to Applicant's most recent response, the E?caminer 
has already addressed the equation which is being added to claims 50 and 54. Therefore, the 
amendments to claims 50 and 54 shouJd raise no new issues and should not require additional 
search by the Exammer. Aocordingjy, entry of the amendments are courteously soUdted. 

In the Office Action, the Exammer stated that **the 0.57 value for k (the constant) assumed 
by the applicant does not apply between optical systems. . . the formula [(0-S7) (X) / (NAy\ relied 
upon by the applicant relates to the diffraction limit of focus for a particular system" 

The Examiner is correct that the 0.57 value for k is an approximate value. In particular, 
for practical systems the approximate value of 0.57 may M within a range of 0.54 to 0.60. 
Applicant submits thai anything outside of this range, however, i s generally impractical for 
eflfective and efficient laser etching. Moreover, Applicant is aware of no prior art that discloses or 
suggests use of a constant (k) value outside the range of 0.54 to 0.60. 

If the Examiner* 5 position is that k (the constant) can have any valuer the Examiner should 
find prior art that would support such a positiort In actuality, the equation (constant) (X) / (HA) 
holds true for practical laser etching systems where the constant is within a range of 0.54 to 0.60, 
i.e., approximately 0.57. The other features recited in Applicant's claims 54 and 54 cannot be 
read by the Examiner with respea to hypothedcat and impractiat systems having unreasonable 
vahies of k (the constant), because claims 50 and 54 now specifically redte the equation 
(constant) (X) /(NA), where the constant is approximately equal to 0.57. 

Therefore, with regard to claims 50 and 54, the mathematical proof submitted in 
Applicant's last response deady holds true. Moreover, with respect to claims 50 and 54, the 
Examiner cannot challenge Applicant's mathematical proof by attacking the validity of the 
mathematics, as applied across different systems^ because claims 50 and 54 are now clearly limited 
to such practical systems for which the mathematics xised in Applicant's proof indeed apply. 

To reiterate Applicant's mathematical proof and show that the features of claims 50 and 
54 are not disclosed or suggested in Sugimoto, Applicant provides the proof once again, as 
follows. 
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As specifically claimed in clfums 50 and 54, the laser spot sa2» given by the Mowing 
equation: 

SS = (conErt;ant)X/NA, 

where (constant) is approxiinately equal to 0. 5 7 
X is the wavelength of the laser, and 
NA is the mimedcat aperture. 
Sugimoto discusses the use of Hjeyum-^admhim lasers and Argon lasers. At the time 
Suginioto was ffled, Heliura-Cadmmm lasers typically operated at a wavelength of 442 
nanometers (.442 microns), and Argon lasers typically operated at a wavelength of 457 
nanometers (.457 microns), Supmoto discusses two different numerical apertures (NA), the first 
being 0.93 and the second bdng 0.70. As identified by the Exanriner, the track phch discussed in 
Sugimoto is 1.6 microns. 

The use of Hdhmi-Cadmium lasers or Aigon lasers, and numerical apertures of 0.93 and 
0.70, yield the following four potential spot sizes at a constant (k) value equal to 0.57: 
SS = 0.57 (.457)/ 0.93 = 0.280 microns 
SS = 0.57 (.442)/ 0.93 = 0.271 microns 
SS= 0.57 (.457)/ 0.70= 0.372 microns 
SS- 0.57 (.442)/ 0.70 = 0.360 microns 
At a constant value equal to exactly 0.54 (i.e., still approidroately 0.57), the following four 
potential spot sizes are defined: 

SS = 0.54 (.457)/ 0.93 ^ 0.265 microns 
SS = 0.54 (.442)/ 0.93 = 0^57 microns 
SS= 0.54 (.457)/ 0.70 = 0.353 microns 
SS= 0.54 (.442)/ 0.70 = 0.341 microns 
At a constant vahie equal to exactly 0.60 (Le., still approximately 0.57), the following four 
potential spot sizes are defined: 

SS = 0.60 (.457)/ 0.93 = 0,295 microns 
SS = 0.60 (.442)/ 0.93 0.285 microns 
SS- 0.60 (.457)/ 0.70 = 0.392 microns 
SS= 0.60 (.442)/ 0.70 = 0.378 microns 
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Therefore, assuming the wavelengths and numerical apertures used in Sugimoto, the spot 
size, as defined in claims 50 and 54, is approximately within the range of 0»257 microns to 0.392 
microns. 

Clearly, the 1.6 micron track pitch discussed in Sugimoto is not less than (2) multiplied by 
any laser spot size within the range of 0.257 microns to 0.392 mfcrons assodated with the 
Sugimoto system. For this reason, Su^'moto cleariy does not discJose or suggest the fealures of 
claims 50 and 54. For this reason, daims 50 and 54 and the respective dependent claims should 
be allowed. 

Under the Examiner's analysis^ the constant (k) value would need to exceed a value of 1.2 
in order for the Sugimoto reference to possibly read on Applicant's claims. A constant value of 
1.2 is not approximately equal to 0.57 as recited in claims 50 and 54. 

Moreover, Applicant submits that a constant value of L2 would result in a mastering 
system that is generally useless from a practical standpoint. Indeed, nothing in the prior art even 
suggests such a system. 

Applicant notes that the inclusion of the equation (constant) (X) / (HA), where the 
constant is approximately equal to 0.57, is not even necessary to distinguish ^plicant*s claims 
from any prior art system. Accordingly, the Examiner should not use the inclusion of tlie equation 
(constant) (X) / (NA) in claims 50 and 54 as a basis for rejecting claim 3<5, which does not redte 
the equation. 

In its current fbnn, daim 36 could only possibly be antidpated by Sugimoto, if the 
Examiner can show that Sugimoto suggests constant values (k) that are greater tlian 1 .2 and used 
with Argon laser at the aperture 0.70. The Examiner cannot show this, however, because 
constant values greater than 1 .2 are so far fetched that ^plicant surmises that no one has ever 
concdved of using such an ineffident laser etching system, for any reason. 

With laser spot size de&ied and interpreted as bdng the spot size at M width at half 
maximum intensity, the Examiner's argument that the spot sizes used in Sugimoto are as big or 
larger than groove widths is no longer valid. Accordingly, daim 36 ts clearly novel and non- 
obvious over Sugimoto even without spedfic redtation of the equation (constant) (X) / (NA) 
which has been added to claims 50 and 54. All pending claims should be allowed. 
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yhc Issue of T iitcnded Use 

Ahhough this point should be moot in view of the forgoing comments. Applicant also 
continues to traverse the Examiner's position that "the language concerning a repUca is intended 
use." Applicant's claims positively recite the formation of a master disk pattern that is the inverse 
of a desired repHca pattern. Applicant is stiU confiised as to why the Examiner continues to 
ignore this stmctural feature of Applicant's daims under the guise of Intended use." 

In mastering techniques, a pattern is defined on the master. The pattern can be the de^red 
pattern, or the inverse pattern desired for a replica disk. In the former case, first or third 
generation stampere would be used to create the replicas that looked like the master. In the later 
case, second or fourth generation stampers would be used to create replicas that were inverse of 
the master. These difiEerent processes, however, are not intercliangeable. 

The Examiner's position appears to be that one could create a pattern on a master and 
then create either even or odd generation media using various stampers created from that master. 
Applicant points out, however, that the pattern on the master is not defined when the replica is 
created. Rather, the pattern on the master is de^ed on the master, either as a repUca pattern or 
an inverse ofthe replica pattern. The pattern on the master is therefore structural. Accordingly, it 
should be considered by the Examiner as such. 

The Examiner's notion that a person with skill in the art would have intended to create 
either even or odd generation media from the same master is nonsensical. Moreover, the 
Examiner has cited absolutely no teaching in the art of optical disk mastering that would suggest 
that such use would have been intended. On the contrary, it dearly would not have been an 
intended use to a person with ordinary skill in the art. 

The structural pattern on the master defines both the structure of the replica and the 
process for creating the replica, e.g.. defining whether the replica will be created by a stamper that 
is the inverse of the master or a stamper that has a pattern like the master. A person with skill in 
the ait would never have used (or intended to use) a first generation or third stamper to create a 
medium when the master defines an inverse of a desired replica disk pattern. Moreover, the 
Examiner has identified no teaching within the art of optical disk mastering that would suggest 
otherwise. 
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Applicant respectMy encourages the Examiner to recognize the structural difference 
between a master that defines a desired pattern and a master that defines an inverse of a defied 
pattern. Such masters are dearly not interchangeable, as the Examiner's argument would imply. 

In a mastering system, the laser etching creates the roaster pattern, e.g,, often varying the 
intensity of the laser or providing wobble to the laser to encode information. The master pattern 
can be the desired replica disk pa ttern, or an inverse of the desired replica disk pattern. However, 
the master pattern cannot be botli a de^red replica disk pattern and the inverse of the desired 
replica disk pattern, as the Examiner suggests. Moreover, nothing in the prior art would suggest 
that a master pattern could be both a desired replica disk pattern and the inverse of the desired 
repUca disk pattern. The feet is that the phrase "a master pattern that is inverse of a desired 
replica pattern" is a structural feature on the master and should be given proper consideration by 
the Examiner as such. 

Applicant's claimed invention can achieve highly desirable advantages of improved track 
pitches and deniable mastering fii^re characteristics. In particular, by using Applicant's claimed 
laser etching technique, a laser etching system can be used to create media of improved storage 
density relative to the same system, if conventional mastering techniques are used instead. The 
prior art is simply devoid of any description of the features set forth in Applicant's claims, which 
require laser etching a photosensitive master to form a master pattern that is inverse of a desired 
replica pattern, the desired replica pattern defining a track pitch less than 2 multiplied by a laser 
spot SI ^e associated with a laser used to perform the laser etching. 

The laser spot size must be properly interpreted by the Examiner as being the laser spot 
size defined by a fitll width at half maximum intensity. Given this proper definition of laser spot 
size, as specifically recited in all of Applicant's claims, the Examiner's contrived arguments with 
respect to Sugimoto cannot hold true. Moreover, some of Applicant's claims now spedfically 
recite the mathematical equation for calculating the spot size, and are therefore limited to practical 
systems, and not sonie hypothetical system. Interestingly, in making the flections, the Examiner 
has not even found support in the prior art for a system having an unreasonable value for k (the 
constant) that would be needed to support the Examiner's arguments. Nevertheless, Applicant 
has made amendments to further clarify the issues in the interest f expediting prosecution 
towards issuance. 
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As a final note, Applicant also points out that claim 48 positively recites the creation of 
replicas. In the OfGce Action, the Examiner stated: "applicant has not added the step of forming 
the replica, preferring to stop with the master. Therefore, the examiner holds that the step of 
fonmng the replica is not required to be shown to meet the claim.'* 

This statement is clearly incorrect because claim 48 does recite the creation of rephcas. 
Therefore, even if one accepted the Examiner's analysis, per the Examiner's comment above, 
Applicant's claim limitations relating the desired replica disk pattern should be given structural 
consideration with respect to daim 48, whidh does recite creation of the repKcas. 



CONCLUSION 

All claims in this application are in condition fi>r allowance. >^plicant respectfiilly 
requests reconsideration and prompt allowance of all pending claims. Please charge any 
additional fees or credH any overpayment to deposit account number 09-0069. The Examiner is 
invited to telephone the below-signed attorney to discuss this application. 

Date: By: 




Imation Legal Affairs Name: Enc D. Levinson 

P.O. Box 64898 Reg. No.: 35,814 

St Paul, Minnesota 55164^)898 
Telephone: (651)704-3604 
Facsimile: (651)704-5951 
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